In this paper was investigated the relationship between GDP per capita growth and Log of energy production, energy consumption per capita, the log of productivity in energy sector and population. Data covered sample for 220 countries and world regions, years covered from 1980 to 2002.The results showed that if energy consumption increases by 1% GDP per capita growth will decline by 0,57%, if energy production will rise by 1% growth will rise by 1,51%, if population rise by 1% growth will decline by 0,098%, although this coefficient is statistically here below significance. If productivity in energy sector rise by 1% growth will rise by 1,32%.
Introduction
Energy is a key input for the production of goods and services. Physical capital uses energy to provide its contribution to production. Energy prices exert a wide influence on overall price level. This sector is open to innovations and a heavily investor in R&D.
In this sector cost structure exhibits strong economies of scale. Large firms cover most of the market which turns out to be concentrated oligopoly. In some areas there even exists monopoly. Electrical grid of countries is usually a monopoly.
Energy is traded on a globalized market, with national regulations and taxation. Demand for energy is more or less proportional to GDP.
Energy productivity (i.e. the coefficient of energy for unit of output in a given sector) depends on the technology used. For instance, the energy needed for civil buildings is very high in skyscrapers and much lower in ecological architecture. In developed countries, rich and poor tend to consume the same amount of domestic electricity, so this expenditure item is irrelevant (in percentage) for the latter and (possibly) relevant for the former. Energy saving has been a frequent moral imperative, quite irrespective of the actual price of energy.
On the next scatter log of growth of real GDP capita is on Y axis and on X axis log of energy production. On a scale from 0 to 8(it"s a log) United States are the biggest producer of energy in the world. Netherlands has biggest growth of real GDP per capita from 1980 to 2002. Standard OLS technique will be applied to the data. This is because panel methods were not available since, some countries have missing data and STATA would not run regressions with insufficient observations. The model is log-log, this enables us to estimate the elasticities. Data were compiled and afterwards aggregated. About the log-log model:
Consider the following model, known as the exponential regression model : In practice one may use common logarithms, that is, log to the base 10. The relationship between the natural log and common log is: lne X = 2.3026 log10 X. By convention, ln means natural logarithm, and log means logarithm to the base 10; hence there is no need to write the subscripts e and 10 explicitly.
One attractive feature of the log-log model, which has made it popular in applied work, is that the slope coefficient β2 measures the elasticity of Y with respect to X, that is, the percentage change in Y for a given (small) percentage change in X.
The elasticity coefficient, in calculus notation, is defined as
We can readily see that β 2 is in fact the elasticity coefficient.
that is, for infinitesimally small changes (note the differential operator d) the change in ln X is equal to the relative or proportional change in X. In practice, though, if the change in X is small, this relationship can be written as: change in ln X = relative change in X, where =
.means approximately. Thus, for small changes:
(ln X t − ln X t−1 ) = (X t − X t−1 )/X t−1 = relative change in X (1) absolute change, (2) relative or proportional change, and (3) percentage change, or percent growth rate. Thus, (X t − X t−1 ) represents absolute change, (2) (X t − X t −1)/X t−1 = (X t /X t−1 − 1) is relative or proportional change and (3) [(X t − X t−1 )/X t−1 ]100 is the percentage change, or the growth rate. X t and X t−1 are, respectively, the current and previous values of the variable X.
Interpretation of B 1 in log-log model is:
OLS technique is best known among researchers, we explained earlier why we don"t use panel estimators instead we will run OLS only. This estimation gives BLUE (best linear unbiased estimators). Here lgdpcapita~f is log of first difference(growth) of real GDP per capita, lenergycon~n is log of energy consumption, lenergypro~n is log of energy production, lpopulation is log of population, lenergypro~y is log of energy productivity, i.e ratio of output divided by energy total production.
Correlation matrix
Even correlation matrix shows that correlation between log of population and log of first difference real GDP per capita is negative. Log of energy productivity is high negatively correlated with log of population, and also negative correlated with log of energy production.
Here we have 106 observations. Correlations move from small to medium which means that autocorrelation is not a problem in our data. Next table confirms this fact. The only variable that has high VIF is log of energy productivity; this is because this variable is derived from log of energy production variable. -------------+----------------------------- -------------+---------------------------- -------------------------------------------------------------- 
------------------------------------------------------------------------------. estat ovtest
Ramsey RESET test using powers of the fitted values of lgdpcapitadif Ho: model has no omitted variables F(3, 98) = 1.69 Prob > F = 0.1734
